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[Abstract] 
[Object] 

An object is to provide a CD-ROM haying a data structure enabling 
copy-protect and to provide means for determining a copied CD-ROM, so as to prevent 
unauthorized copying. 
[Structure] 

The data has such a structure that an identification code representing a mode 
of a Q channel address Q of a sub-code of a CD-ROM is written to a sub-code block of an 
arbitrarily designated position, for one or a plurality of modes. By detecting the 
identification code written at the Q channel address of the sub-code block at the 
pre designated arbitrary position, a copied CD can be identified. A CD-ROM 
manufacturing apparatus is provided with means for generating a sub-code by selecting 
an identification code representing any of modes 1 to 3 to be written to the Q channel 
address of the sub-code block. 
[0028] 

[Embodiment] 

An embodiment of the present invention will be described with reference to the 
figures. Fig. 1 illustrates the data structure of the CD-ROM and the determining 
means of the present invention, in which (l) shows an example of a conventional 
CD-ROM, and (2) shows Q channel address of a sub code block that accompanies the 
data recording area. In the figure, the sub-code blocks at corresponding positions of 
the CD-ROMs are connected by dotted lines, and blocks in which mode 1 is written are 
hatched. 
[0029] 

As shown in (l), in the conventional CD-ROM, basically, identification codes 
representing mode 1 continue in the Q channel addresses, and mode 2 and mode 3 are 
written in the period of 100 sub-code blocks. The identification codes of modes 2 and 3 
are spaced by at least 9 sub-code blocks. This is a simple structure satisfying the 
CD-ROM standard specification, and not copy-protected. 
[0030] 

As shown in (2), in the CD-ROM of the present invention, basically, mode 1 
continues in the Q channel addresses. It is noted, however, that at least an 
identification code indicating mode 1 is written in a sub-code block of an arbitrary 
position, while satisfying the specification that identification code representing mode 1 
is included in at least 9 sub-code blocks among continuous 10 sub-code blocks. 
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Therefore, when we compare a sub-code block in which mode 1 is written in the 
CD-ROM of the present invention shown in (2) and a sub-code block of the same position 
of the conventional CD-ROM block shown in (l), the mode is different at some positions. 
As indicated by an arrow 1, there is a sub -code block of which mode is 1 in the CD-ROM 
of the present invention and not 1 in the conventional CD-ROM, and by finding such a 
sub-code block, the CD-ROMs can be distinguished. 
[0031] 

The identification code representing mode 2 is written in a sub-code block at an 
arbitrary position, while satisfying the specification that identification code 
representing mode 2 is included in at least 1 sub code block among continuous 100 
sub-code blocks. It may be written to a sub-code block at a position different from the 
conventional CD-ROM, and considering the position for writing mode 3 in accordance 
with the specification of mode 1, it may be written at a short interval of not longer than 
100 sub-code blocks. As indicated by an arrow 2, there is a sub-code block of which 
mode is 2 in the CD-ROM of the present invention and not 2 in the conventional 
CD-ROM, and by finding such a sub-code block, the CD-ROMs can be distinguished. 
[0032] 

The identification code representing mode 3 is written in a sub code block at an 
arbitrary position, while satisfying the specification that identification code 
representing mode 3 is included in at least 1 sub-code block among continuous 100 
sub code blocks. It may be written to a sub-code block at a position different from the 
conventional CD-ROM, and considering the position for writing mode 2 in accordance 
with the specification of mode 1, it may be written at a short interval of not longer than 
100 sub-code blocks. As indicated by an arrow 3, there is a sub-code block of which 
mode is 3 in the CD-ROM of the present invention and not 3 in the conventional 
CD-ROM, and by finding such a sub-code block, the CD-ROMs can be distinguished. 
[0033] 

The determining means for determining a copied CD-ROM of the present 
invention requires as a structure for obtaining data to be determined, an optical head 
for reading a CD-ROM, a digital signal processing circuit for performing EFM 
demodulation or CIRC error correction on the read signal, and a data processing circuit 
for performing error correction such as de scrambling, such as those included in a 
CD-ROM player, and by storing the means as a program in an ROM or the like, 
determination can be executed under the control of CPU and the like. 
[0034] 

By way of example, when the CD-ROM data structure determining means of 
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the present invention is provided in a CD-ROM player and the result of determination 
is output as needed, it is possible to determine whether the CD-ROM is a legitimate 
product or not. 
[0035] 

The CD-ROM of the present invention is manufactured by a CD-ROM 
manufacturing apparatus including a circuit for adding a sync and a header to the data 
to generate an error correction code (EC© and for scrambling, a circuit for generating 
an error correction (CIRC) similar to the one for an audio CD and for performing 
interleave processing, an EFM modulation circuit, a CD signal generating circuit, and 
the means for selecting an identification code indicating any of modes 1 to 3 to be 
written to the Q channel address of the sub-code block for generating a sub-code. 
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